Structural characterization of non-native states of sperm whale myoglobin in aqueous ethanol or 2,2,2-trifluoroethanol media.
The effects of aqueous ethanol or 2,2,2-trifluoroethanol media on the structure of sperm whale myoglobin have been investigated by absorption, CD, and NMR spectra. The structural properties of myoglobin such as heme environments, helix contents, protein folding, and interactions between heme and the protein moiety have been sharply manifested in these spectra. The characterization demonstrated that alcohol-induced conformational change of myoglobin depends on the nature of alcohol and its concentration. It was shown for the first time that, upon the alcohol-induced denaturation of myoglobin, heme is released from partially denatured protein of which helix contents is altered by only about 20% relative to that of native state. Myoglobin has shown to unfold and refold reversibly by controlling the alcohol concentration. Novel methods for the preparation of apomyoglobin and in situ reconstitution of apomyoglobin with heme, based on the alcohol-induced denaturation of the protein, were presented.